2013 4

— M
©
o=
@
wn
O
oM
11
W«l
z
Do




400000000000y

L EEET AR

IS OSOSOSOSOSOSOSOSOS0O0

P12 B %IBA LI

Zhongguo Tuxiang Tuxing Xuebao
2013F4 8 %£18% HF4H(RZE204 H)

H /N
B R IAT AKEIEE RZEZIR  vveeeemmmne e VEIE  #RKZE ) TH K (359)
& 16 A 32 70 4 D
F GV BE O 1 2 A R AZ 58 G5 % 1Y) 125 HRARCRAE BRI - T ik AR, P, AR (368)
JNIE ST SHA-T AHZE BT L LG IS < oeeeeeeetesminne e ettt ZsF i, sk 2% (376)
B &5 A F1iR A
FET Haar Z0FR G AEZE R AT BRI 2 JHRGTI o eeeeeemmmmmnnn e e T SO (382)
SR ABEBR I S R ABEFEL oo eeerrrrreeermnreeenieeeeins B, A5 K, SR, X K, 2 (392)
TTENERE
FHREEEL A ARSI 22 R v vvverremmnnnnrrnere e e e e W4 s e, E M, E/MIE(399)
=41 Bézier T I LATT A TRIEZAE  ceeeeee e I%:\E(407)
12 Bk E 5 4h 1
T I 22 A 55 B G SR SRR AR AN G AE  wovevvreerrmreemmmrernmneeenieeeieeninn T B Ber A, Bk (415)
2R FH R i — K AR R RS R SR R RS B A oo T, AN, 2504 7 SR BIR  WIE 2R (421)
HIRE B AR
FUZ LT B ROUIR F AR T H KU HE I LR G woeeeeee e AR, T, DR, 5 20 (429)
FE MR I B ART R T T wvveeveneermmmeeemi ettt W TN, 2245 250 (436)
“B9 BHEHTENERERS” B
HH SIFT FEAEAYAE XS AR VT R PEEE G AT «oeeeeeneemmeeneees FARTE 7 JL, 28, FRAESC, 949 (442 )
TR BN A TR T e eveeemrmm e RS ST, B KA (450)
R ER L HEAE TR A B TR FE TR AL, - eeererrmemmnmeeeereemiii e T RS, 603, #0 (460)
AR BRI B EIRERY] v eermmeeemmm et oK Bt T (467)
O VAR 2 A PR R R IGTR v SR IR, B, AR, IS - (476)
5 i B TR 2 RIS 252 RS IAE SR L] o vvevveeeermmmnseemmnneeeett s ettt s s bt s e ettt e e e e ++3

© v [H - R BT 2R RBUIT A



Journal of Image and Graphics
( Monthly , Started in 1996 )
Vol.18 No.4 April 2013

Contents

Review

Survey on pedestrian detection technology for on-board vision systems «-e+eceeeeeeeeeees Xu Teng, Huang Tiejun, Tian Yonghong(359)

Image Processing and Coding

Highly efficient information hiding using SMVQ-compressed images and variable length coding

................................................................................. Wang Lingfei, Pan Zhibin, Deng Xiaoman, Hu Sen(368)
Image compression and encryption based on DWT and SHA-T =~ «ceeeeeeeeeiieniiii. Li Yuanyuan,Zhang Shaowu(376)
Image Analysis and Recognition
Vanishing point detection of unstructured road based on Haar texture — +eeeeeeeeeeeeeeieeeiene. Wang Yongzhong, Wen Chenglin(382)

Counting people in various crowed density scenes using support vector regression

..................................................................... Qin Xunhui, Wang Xiufei, Zhou Xi, Liu Yanfei, Li Yuanqian(392)

Computer Graphics
Fast algorithm for finding the k-nearest neighbors of a large-scale scattered point cloud
........................................................................... Yang Jun, Lin Yanlong, Wang Yangping, Wang Xiaopeng(399)

Shape modification of triangular Bézier surfaces with geometric constraints «+eseeeeeersrereeeninii. Chen Jun(407)

Remote Sensing Image Processing

Optical image quality grading assessment orienting to surveying & mapping mission requirements
...................................................................................................... Wang Yu, Shi Hongwei, Hu Wenda(415)

Automatic and high-precision extraction of rivers from remotely sensed images with Gaussian normalized water index

............................................................ Shen Zhanfeng, Xia Liegang, Li Junli, Luo Jiancheng, Hu Xiaodong(421)

Geoinformatics

Generalization for point features in risk mapping of natural hazards based on layer constraint
.................................................................................... Pan Donghua, Wang Jing'ai, Jia Huicong, Yuan Yi(429)

Extension method of stencil shadow volume «++vveeereeeeieneiiiinin Cao Xuefeng, Wan Gang, Li Feng, Li Ming(436)

Issum of Chinagraph’2012
Fogery image blind detection by asymemetric search based on SIFT

..................................................................... Du Zhenlong, Yang Fan, Li Xiaoli,Guo Yanwen, Shen Ganggang(442)

Visual perception based image and video abstraction ««+«+«esereeerererrmaraiii Song Jie, Xu Dan, Shi Yongjie(450)
Local linear model optimization based grayscale image colorization —«-«+eeeeeereeeeeeeaeaiiiains Li Xujie, Zhao Hanli, Huang Hui(460)
Motion deblurring based on image segmentation <=+« eseeeeereeeeiiiiiniii Zhang Lu, Sheng Bin, Ma Lizhuang(467)

Fast illustrative enhancements on volume rendering of cerebral vessel

.................................................................. Wu Tengfei, Luo Yanlin, Tian Yun, Wu Zhongke, Yan Jianping(476)

© v [H - R BT 2R RBUIT A



BI85 H4m H B BT SR Vol. 18, No.4
2013 44 H Journal of Image and Graphics Apr. , 2013

MEESEE: TPIOI  TEERIAE: A TE4HS: 1006-8961(2013)04-0442-08
W AR AR A9 ML, 220, S5AESC, PRA4Y . A SIFT $54F B9 36X FRUCEC B G PR m AR [J]. o R R R E L 4 4#,2013,18(4) .
442-449.

# A SIFT % {ERVAEXT FR L EL B R Bt T il

ML, B, FRW, FE, ARHA

Lo pgat Tl R T 55 B TARERE, At 2100095 2. g st B R [ S R 90802, fi At 210000

OB UK Oh I R E A I BT R BE IR LB ARG 18 R SO R A 225 7 AR TG . il —
PRI SIFT (JOEEAS AR AR R ) AR A A1 X A3 2% A 52 Al et s £ T PR 45 TR ARG 3R, R P T4 SIFT R il 40
AR 07 S SRS s 3 S B DX 3R, ) AR X A i 48 28 57 QA 77 1 P 9 R A DC I, v 0 52 ARG s O 3 DX o
SERGAE AR AR SOV R YR AGLIN 5 ARG I Oh 3 DX, A 0 445 SRS A2 g S0 AU S5 AR P A S A D0 20 L A
GRERE T 1~ 2 DR

SREEIA): SIFT 4FAE; A XS FRICHC ; IR Dhids s KD B AR DI

Fogery image blind detection by asymemetric search based on SIFT

Du Zhenlong' , Yang Fan', Li Xiaoli', Guo Yanwen®, Shen Ganggang'
1. College of Electronics and Information Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. State Key Laboratory of Novel Software Technology, Nanjing University, Nanjing 210000, China

Abstract: The identification of copy-paste forgery image is to find the suspicious region via pixel-by-pixel or block-by-
block match, the computation costs is very heavy. An efficient blind forgery image detection approach based on scale-inva-
riant feature transform (SIFT) is proposed in the paper, which employs STFT keypoints for positioning the initial suspicious
forgery region. The asymmetric search is exploited for refining the suspicious region and determining the forgery area.
Experiments demonstrate that the proposed algorithm could significantly decrease the number of candidate search block,
accurately identify the copy-paste forgery region regardless of the existence of gauss, salt and pepper noise, and the compu-
tational cost is reduced by 1 ~ 2 orders of magnitude with compare to the conventional methods.

Key words: scale-invariant feature transform; asymmetric match; copy-paste forgery; image splicing; blind detection

55— DXl AR PR ELE U ok o PRI, oA,
T 5322 24 ] PRy A1 Dl e P R AT 5 (1 44
Mo S Kok A IR IR, G E R E E

PG SRR s R R O P AR L MR Ay | JEMR I R R 25 5 S5 R LA AR
VR B — B R ER 43 DX S ik S RS W VR AT 58 R AR AR, BT TG T o 34 T 45 PR L DX oA A

0 5

T

s B #A:2012-09-04 ; 1& [E] H 1 :2012-12-21

EEWA : HK B RPAEEETH (61073098 ) 3 0H 7 i A2 A - A FE G300 H (2013221120003 ) 5 VLIRS 7S KAA B L 410 H (2012-
WLW-023) ;7195 4 H SR Bl 2% & 4 T H ( BK2009081 ) ; VT 75 44 4 3 #4305 H ( SBE201077457 ) 5 VLJR 4 = B8 H AR BF 2 Bk 4 Wi H
(09KJB520006, 11KJD520007 ) 5 R 5% A 2F A5 A 16 5 8 0 5250 38 il 4 791 H (KFKT2008B15 ) 5 78 B A% 35 AIL I 26 S S8 4R i i 3
T SR E 0 H (K93-9-2010-04)

F—EEE N AR (1971— ), 5 BIHEZ,2007 4F T UL FARTHRNLRL 3 5 HOR Ll TAz b2, RS T 1) o n] 45 A A
E HENLEDE 2 BLAs2 )55, E-mail: duzhl@ njut. edu. cn

© v [H - R BT AR AR A



55 4 1]

AR Te , 45 AT SIFT SAE B A X R DT e 18115 B4 15 G0 443

00 P % Py S A At s Oy i DX S

%58 1 52 TR I B8 5 A6 T R T34 3R 7 =t A T
RMIBLX I, FERF TUA . Fridrich 4 A7 x4
BRI FE AL R EHAR B 0 Hex), %) B ey DCT
(B HUAR R ) WAl 72 807 7 e e 047 LA, £
T P A% 1 A2 ARG DO £y 35 DX, i 7 By s e ) £ B
2R AN . Popescu 25 N X G S 4 B A 4 e
A1 BRI 3 A, T 28 2 0 AR B ik A7 He B0 # 4 o
Li 25 N BRI/ IN AR A AR AR I8 4T SVD (sin-
gular value decomposition ) 7 , X} F 1% 77 T {H R AE
FE AT WA i b TR g iz o (=
FREE XA+ 3 FERT, Wang 25 42 H A H
TR Y2 A X PRI S B 18 7502 SR A et ) B 72 46 1 Oy
T DX, I FH e 3 4 B 5 T A I S 3, T A
I 7 P 2 A 48 I 1) S DR I A 3 DX

S T RGP it 1 G DN 455 R A AR R AR AR DT
TiC o G ARG A 2 2 AR T AR AR A R, A £ R
P RE TRAAE DEC i FH ISR STFT (R A2 R Ak
AR ) Sk S CRUR Y Jy BB AR AIE 0] £, HURRAE 1 3
FERA VA AR e AN, XI5 3 455
A SRS B bt tE . PRI, AdE ] STFT RRAE S 5]
B IERRAT

BARFAY R JE A B VEIRC Ly 2, AL AR
LR, B T HisEE B R, R EE
3B SR BUER PCRHE , PR AR B AR S HEAS I 2
TR D3 (14 7 2k T A — e R E R R A AR,
BHNZE ) Z Mg e 5 e B DL AR B R R SR i AHOC
PEo b T B R IR A 1 B G ) A B S — A A
FHAERTFRAE 2 A TR VT 0 52 RS 0 O 3 A6 D0 355
o AERTFRIE RBMR BT LUR R s D XS PRI 4 X
AV 2] DX IS 2, AR AR 224 7 1 R 00 5 SR o R — A
DAL o ASCR R R 1 18 R X 3 L, SBEA
0 2 A7 S TR 0 X3

1 SIFT %51E

SIFT %3 & i Lowe " 7 1999 4F 42 1y, B —
Pl AT A 5L T RUBE 25 (] AR T GO B8 V40 L
JHE % 255 475 5 78 4 ) LGy R R AR 4 R 3 SIFT
FEAIE B2 IRCE 5 L s ARSI R AR ) R AR A 353
L1 RESEN
PG T,y ) B VoG 0T N P45
L(x,y,d) =G(x,y,d) = 1(x,y) (1)

A, G(x,y,d) RE ik k%L, d S RO 2 B
STFT 83 1) FH v Hir RUJE 253 [) v e vy M0r 22 0 U 25
B (DOG) o = B RUEE == (] H e i RUBE MR 2R, 5
243 ROBE 2 o) fh v 7 22 09 RO RMG A 1o 122
3 REZEEUZR R

D(x,y,d) =(G(x,y,kd) —G(x,y,d)) *

I(x,y) =L(x,y,kd) = L(x,y,d) (2)

Aok AARSR 2 R B T2

SIFT 5 — R R A5 H T ERY LT AR Z K
18019 9 x2 MR RAE VI AR R S F R 8 MEE
A, Azt SR 2 E R TSN A S
FLHEELY) 26 MR R, 2025 0 Al A, X
ARSI 5 2 ORI 2 (] FATZ 25 [B) R RE Az 2]
JR AR AE

FHF DOG B0 W 5 il 2 b Aok, DRI e i 22
XA ) 380 ) A A A A o 0, 2 B Xo) B ARG B i {1
SLRUANERE 19 0 2 e O, AR R o % B BE AR B AR AL
— B TG AT T DX 3k, 3k 2 X 3 (R R 2 57
AR/IN, PRl A 322 DX 3k phy 65 3000 381 P A AR A AN J2 LIAE A
BGRB8 o ANERUE A9 3 25 i o7 W AR o5 2252 1 &
1230 5 ANBEAR U A C R M IR
1.2 $FEmERIAR

SIFT BT AR A5 2 56 T8 B 1) B 7 I 1) #:, ()
FE £ 7 0] FORRAE 1] i

1) 375 [l i

FIH R RRAE 5 T A [BE DX 3 P 1) 2 3% 250k
THEAZFRE SRR EE R m (x,y) FITT 1] 6(x,y)
]

m(x,y) =[(L(x+1,y) —L(x—1,y))* +

(L(x,y+1) =L(x,y=1))2]7  (3)

o Lx,y+1) —L(x,y=1)
a(x,y)_tan (L(x+1,Y) _L(x_l’y> (4>

JRy AR KA 7 17 R LT P 64 5 3 o o
L7 LA 10° B o —A ot 3k 36 A~ Hoc, 4eit
I XSk A A SR 6 B T 1) A, 45 RN
KT EIT AR AT o AR SO HICE T Y 5T
FRASAEL DAy 2% et o JEE W AL (o oy ) ARIOXSH O g ST ASLAEL )
Felo BT IR B R IEAELTT 17 12 a5 (9 277 1) o

— ARl RERA — A E I M Z AT, —
AT Tl LA 22 A T 1475 A 1 RAE A4 5 T
TIRRETT o BT 1] ARSI DT VR R R R I (5 HeA
7 MELHEA T HUAR, 7 — 7 1] RO (EL R T 55 T 8
15 80% , WIS LI Ty 16 112 s BRI 16

© v [H - R BT AR AR A



444 PEESEIER www. ciig. en

F18 %

2) SIFT FFAE ] 5t

1 LR A 5 A RO 8 1 T X s P S
T E . EIETERI R 4 x4 1) 16 /N E
I, Geit A /INIE 5 T K3 N 8 AN 1 5 7 [l B A6
JE 7 10 1577 1 e — A 8 il ), AN IE I
XIENAE L — 4 4 x4 x 8 = 128 i) SIFT HE4iF [
i, SIFT (RRIy 1) A7 Bk Ty 2N 5 1 4# 1k
R E T RUPMERE F7, R I T 5 Bl L 4
fEVERCHR AL T A hF A 2R f e . LI, SIFT RRAEFE A
FFEA RS e AN A TSR0 AR5

2 FIA SIFT $HEREXSFRICEC AR R

PG Oh T A DN e 28 U 245 D8 5 TR A A AR S DE i
AR BARER OB R e AN A R Tk, BV 1A
PGP TSR AR R AE R AT P LA, SR A ARLRE R
T E BEL IR RO D AR B X I A M e a5 0 X
Tl 28 75 CHR A T B0, 0 RS 0N R T B 1
AL IR BT o AR TR Rl ek 2 2
AR, 22 BT SR I AR AR A (],
BB RS BURFAE DC C B4 05 12 PR AR T B 1R R
LRI R (B0 T G0 R 3K 5 AR
AIAR SN, 200805 30 5 5 B0 ik s i 31 52 DR
W DXCI o Ay T e ARG ) MR SR RIRG R A, e
AEDCRCAIE R AR, S AAEXS FRICAC AT R 7 5
2.1 JEXFREREN

SCHRL 6 ] 2R Xt Bk 7 e——15 Jr 3 181 4504
B, 2 DK IR , R A U AR LS8 R T o {EL L P {5k
T . Pl 45 e v PT35I {114 DX 3l A g 52 )
R DR DX o AR T IEATRAFAE A - BEE T A
URE B T, S B {E T, AT AR 7, 3 B,
Horp T, 70T, #RE 2 5 Ah TH(EL, B (B A ) [
RZEF R, BRI A HERA L ; 3 SNz 75 9% P
PR T 5, HLAT SR HZ S B LD il 7 =X, 1133
R RTINS I, B — T B R AR DT
2, BIVR A X R 1 ZR A AR DT I R 4T 52 RS 00l £ i
E3NE Smalll

WL 7R AR BRAA i SRR A5 P gt
S 4 XA (AL, Ay) (B, B,) (€L C) (D
Dy ) FRFAEAR 8o AR X8 B AR AR A9 sk — o A 18 (] —
PEARTE ) F4 BRI 7 ), RTINS, P i 4 A4
RN T7 6] A AE A 1 D0 R E T A s BB — Az
FrE . FEARRIFRRFALAL o 0 DX PR AR AR Xk o

1 ARXFR AR AR
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Fig. 10 Copy-paste forgery image detection result
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Fig. 12 Detection of post processing after forgery manipulation
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Fig. 13 Compare of Active and Blind Forgery Detection
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